Neurocysticercosis (NCC) is the most common cause of acquired epilepsy in the world and occurs when the larval form of the tapeworm Taenia solium forms encapsulated cysts in the CNS [1] . Neuroimaging manifestations of NCC vary by geographic region. In Latin America, Africa, and Asia, NCC is typically associated with multiple cysts, whereas in India, NCC is usually associated with a solitary degenerating cyst [2] .
tologic demonstration of T. solium in brain or spinal cord tissue, (2) demonstration of the T. solium scolex within a cystic lesion by CT or MRI, or (3) fundoscopic visualization of subretinal parasites [3] . Definitive diagnosis of NCC can also be made in persons with characteristic neuroimaging findings, clinical symptoms, serologic test results positive for T. solium, or exposure to a person with T. solium infection or an area where T. solium infection is endemic. In clinical practice, a solitary CNS lesion presents a diagnostic dilemma and may be difficult to differentiate by neuroimaging alone. Serologic assays for T. solium have positive results in 14%-40% of patients with solitary lesions, and false-positive results occur in individuals with other parasitic infections [2, 4, 5] . Molecular approaches targeting genetic sequences of Taenia species have been used to detect NCC in CSF and other tissues and for geographic genotyping; however, these assays typically require an a priori suspicion of T. solium infection [6] [7] [8] [9] [10] [11] .
Global DNA screening platforms using ribosomal RNA (rRNA) gene sequencing can detect a broad range of bacterial or fungal DNA and, simultaneously, can differentiate among them through comparison of genetic variability of conserved regions. The 16s rRNA gene is a standard target that is used for identification of bacterial species, whereas the internal transcribed spacer (ITS) regions 1 and 2 and 28s rRNA gene are targets for identification of fungal species [12] [13] [14] . Although the ITS region could screen for parasitic DNA, as well, we are not aware of a study or report that has demonstrated this technique as a screening tool. We report 2 patients with single enhancing CNS lesions who had T. solium detected in their brain tissue samples by ITS rRNA gene sequencing in a global screening platform; the presence of T. solium was subsequently confirmed in a secondary analysis using Taenia species-specific primers.
Case report 1. A 23-year-old man presented with seizures that involved his left arm and leg. CT demonstrated a solitary enhancing polycystic lesion in the right superior parietal lobe, with surrounding vasogenic edema (figure 1). The patient had no other neurologic deficits, headaches, chills, night sweats, or weight loss. He reported a temperature of 37.8ЊC before onset of seizures and also reported a cough that had resolved several days before presentation. The patient was born in India and had immigrated to the United States at 18 years of age. He had traveled throughout India but was unaware of potential tuberculosis contacts. A PPD test performed in India was nonreactive. Serologic tests for T. solium, HIV types 1 and 2, and hepatitis B virus had negative results. CT of the chest, abdomen, and pelvis had normal findings. The patient initiated therapy with an anticonvulsant and a 12-day course of albendazole and dexamethasone as presumptive treatment for NCC. He experienced no additional seizures. An MRI, obtained 2 months after initiation of therapy, demonstrated decreased edema but no change in lesion size. Additional serologic tests for T. solium in serum and CSF samples had negative results. The patient's CSF profile was normal, and cultures for bacteria, mycobacteria, and fungi showed no growth. Because of concern regarding tuberculosis, the patient elected to undergo surgical resection of the lesion; histopathologic examination revealed a mixed lymphoplasmacytic inflammatory infiltrate without evidence of parasite or Mycobacteria species (figure 2). Cultures and DNA analysis of brain tissue samples for bacteria, mycobacteria, and fungi had negative results, but universal primers targeting the ITS1 region detected T. solium DNA. Additional testing targeting the mitochondrial cytochrome c oxidase subunit 1 (cox1) gene specific for Taenia species identified T. solium. Additional MRI performed 7 months after the surgical procedure revealed no recurrence of the lesion, and the patient remained free of seizures.
Case report 2. A 23-year-old Mexican man presented with incoordination of his left hand and a generalized tonic-clonic seizure. MRI revealed a single enhancing lesion in the right parietal lobe, with surrounding vasogenic edema (figure 3). The patient initiated treatment with dexamethasone but received no antihelminthics or antibiotics. The findings of detailed general and neurologic examinations were normal. The patient denied any known contacts with tuberculosis. A PPD test had negative results, and the findings of a chest radiograph were unremarkable. Serologic testing of blood and CSF samples had results that were negative for T. solium, HIV, cytomegalovirus, EpsteinBarr virus, Toxoplasma gondii, Cryptococcus neoformans, Echinococcus granulosus, Brucella species, Bartonella species, Mycobacterium tuberculosis, and Treponema pallidum. The patient remained clinically stable during a 4-month period. Additional MRI and brain perfusion imaging revealed no change; the CNS lesion was considered to represent a granulomatous infectious process. Steroid therapy was tapered, and subsequent MRI demonstrated an increase in the size of the lesion.
Five months after presentation, the patient underwent surgical extirpation of the lesion. Gross macroscopic examination revealed small cystic pockets with extensive suppurative inflammation, consistent with an intraparenchymal abscess. Hemotoxylin-eosin staining demonstrated a mixed inflammatory cell infiltrate interspersed with bands of collagen (figure 4). Examination of multiple levels of the lesion did not reveal cysticerci. Culture and DNA analysis for bacteria, mycobacteria, and fungi had negative results, but T. solium DNA was detected by ITS1 regionand cox1 sequence analyses. Additional MRI performed 5 weeks after resection revealed only postsurgical changes, and a neurologic examination, performed 3 months after resection, had normal findings.
Molecular diagnosis. Brain tissue was digested using proteinase K, and DNA was extracted using a QIAamp DNA Mini Kit (Qiagen). Template DNA was amplified by PCR assays using primers specific for ITS1 and ITS2 regions and 28s eukaryotic ribosomal subunit and was visualized using 1.0% agarose gels.
For the ITS1 region, the primers ITS1 (5 -TCCGTAGGTGAAC-CTGCGG-3 ) and ITS2 (5 -GCTGCGTTCTTCATCGATGC-3 ) were used; for the ITS2 region, the primers ITS3 (5 -GCATCG-ATGAAGAACGCAGC-3 ) and ITS 4 (5 -TCCTCCGCTTATT-GATATGC-3 ) were used; and for 28s, the primers NL1 (5 -GCATATCAATAAGCGGAGGAAAAG-3 ) and NL4 (5 -GGT-CCGTGTTTCAAGACGG-3 ) were used. PCR amplification was performed with initial denaturation at 95ЊC for 10 min, 30 cycles of denaturation at 95ЊC for 1 min, annealing at 60ЊC for 1 min, extension at 72ЊC for 2 min, final extension at 72ЊC for 10 min, and holding at 4ЊC. All other primer pairs, including primers for the first ∼500 base pairs of the 16S rRNA gene, the heat shock protein 65, and RNA polymerase b subunit, were negative for amplification products. All reactions were positive for extraction and amplification controls. Samples were prepared for sequencing using the ABI PRISM BigDye Terminator Cycle Sequencing Kit, and DNA sequencing was performed on the ABI PRISM 3100 Analyzer (Applied Biosystems). Single-strand sequences derived from forward and reverse primers were assembled into double-stranded contig using Se-quencher (Gene Codes Corporation) and were submitted to the GenBank BLAST database for sequence matches. Both sequence fragments were genetically related to T. solium (276 base pairs evaluated, with 99.73% sequence similarity for case 1; 478 base pairs evaluated, with 100% sequence similarity for case 2). Analysis of products from the 28s region and ITS2 region yielded nonanalyzable sequences. Extracted template DNA was reamplified using primers binding to the mitochondrial cox1 gene from Taenia species, as described elsewhere: JB3 (5 -TTTT-TTGGGCATCCTGAGGTTTAT-3 ) and JB4.5 (5 -AAAGAAAG-AACATAATGAAAATG-3 ) [8] . Samples were prepared and sequenced as described. Sequence identification of the contig of the cox1 gene showed that both isolates were genetically identified as T. solium (100% and 99.5% sequence similarity for case 1 and case 2, respectively).
Discussion. We report, to our knowledge, the first use of a global screening platform to detect T. solium infection in 2 patients with solitary CNS lesions. In both patients, the differential diagnosis was broad and included NCC, tuberculosis, and neoplasm. Histologic examination of multiple levels of each lesion, stains, cultures, cytologic examination, and serologic testing for T. solium had negative results. A definitive diagnosis of NCC was made by detection of T. solium DNA. It is plausible that the cysticerci were not identified by histopathologic examination because of extensive damage from albendazole, dexamethasone, or the inflammatory response; if so, the global screening platform may be an even more useful tool for patients in whom histopathologic examination does not detect cysticerci.
Analysis of ribosomal ITS1 and ITS2 regions has been used for geographic genotyping and molecular phylogeny of Taenia species [13, 14] . ITS sequences are located in eukaryotic rRNA genes between 18S and 5.8S rRNA coding regions (ITS1 region) and between 5.8S and 25S rRNA coding regions (ITS2 region). The coding regions flanking the ITS regions are highly conserved, which allows for primer recognition. The evolution rate of ITS regions is slower than that of other genetic regions, permitting differentiation between parasitic species [15] [16] [17] [18] . Mitochondrial DNA (mtDNA) is multicopied, relatively small (20,000 base pairs), and possesses a high degree of variability because of a more rapid evolution. Several mtDNA sequences, such as cox1, are excellent targets for interspecies differentiation for both helminths and filaria [19] [20] [21] .
The global screening platform incorporates rRNA gene sequencing analysis using primers targeting the ITS regions and 28s for identification of fungal DNA, 16s for identification of bacterial DNA and rpoB, and hsp65 for detection of mycobacterial DNA. In our patients, identification of T. solium DNA with use of this universal screening approach was confirmed by a specific mtDNA target, cox1. Global screening is a valuable and efficient diagnostic tool for clinicians that allows identification of a diverse range of suspected or unsuspected infectious organisms. As this technology is used more frequently, the sensitivity and specificity of these assays for identifying infectious pathogens from human tissue samples will be better defined.
